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1
Decision/action requested

Clarification of RET paramers.

2
References

S5-061344 RG SWG-D Maintenance
3
Rationale

To clarify data specified for RET in 32.642.
The following attributes were to be clarified for RET in 32.642:

· longitude,

· latitude,

· tilt,

· the relation between bearing vs maxAzimuthValue and minAzimuthValue and

· elevation.

4
Detailed proposal

Comparison of the data handled on the Iuant and Itf-N interfaces

25.463 UTRAN Iuant Interface: Remote Electrical Tilting (RET) antennas Application Part (RETAP) signalling
Table 6.3.1: Common elementary procedure set for all device types

	Elementary procedure
	Requirement
	Comment

	Reset Software
	mandatory
	

	Get Alarm Status
	mandatory
	

	Get Information
	mandatory
	

	Clear Active Alarms
	mandatory
	

	Alarm Subscribe 
	mandatory
	

	Read User Data
	mandatory
	

	Write User Data
	mandatory
	

	Self Test
	mandatory
	

	Download Start
	optional
	This procedure is mandatory if the software download feature is supported

	Download Application
	optional
	This procedure is mandatory if the software download feature is supported

	Download End
	optional
	This procedure is mandatory if the software download feature is supported

	Vendor specific procedure
	optional
	


Table 6.3.2: Elementary procedure set for single-antenna device type

	Elementary procedure
	Requirement
	Comment

	Calibrate
	mandatory
	

	Send Configuration Data
	mandatory
	

	Set Tilt
	mandatory
	

	Get Tilt
	mandatory
	

	Alarm Indication
	mandatory
	

	Set Device Data
	mandatory
	

	Get Device Data
	mandatory
	


Table 6.3.3: Elementary procedure set for multi-antenna device type

	Elementary procedure
	Requirement
	Comment

	Antenna Calibrate
	mandatory
	

	Antenna Send Configuration Data
	mandatory
	

	Antenna Set Tilt
	mandatory
	

	Antenna Get Tilt
	mandatory
	

	Antenna Set Device Data
	mandatory
	

	Antenna Get Device Data
	mandatory
	

	Antenna Alarm Indication
	mandatory
	

	Antenna Clear Active Alarms
	mandatory
	

	Antenna Get Alarm Status
	mandatory
	

	Antenna Get Number Of Antennas
	mandatory
	


	Parameter name
	R
EP
	W

EP
	Type
	Value

range

	Antenna bearing
	GDD, AGDD
	SDD, ASDD
	16-bit unsigned
	2 octets

	Antenna model number
	GDD, AGDD
	SDD, ASDD
	ASCII
	15 octets

	Antenna number
	AGT, AGDD
	AST, ASDD, ASCD
	Unsigned integer
	1 octet

	Antenna operating band(s): see Note 3
	GDD, AGDD
	SDD, ASDD
	16-bit unsigned
	2 octets

	Antenna serial number
	GDD, AGDD
	SDD, ASDD
	ASCII
	17 octets

	Base station ID
	GDD, AGDD
	SDD, ASDD
	ASCII
	32 octets

	Beamwidth for each operating band in band order (deg)

(example width for band I, width for band III)
	GDD, AGDD
	SDD, ASDD
	4 x 16-bit unsigned
	8 octets

	Configuration data (no further explanation found)
	
	SCD, ASCD
	Vendor specific
	No limitation.

	Data to write (no further explanation found)
	
	WUD
	User specific
	Max 255 octets Note1

	Gain for each operating band in band order (dBi * 10)

(example gain for band I, gain for band III)
	GDD, AGDD
	SDD, ASDD
	4 x 8-bit unsigned
	4 octets

	Hardware Version
	GI
	
	Text string
	Max 255 octets Note1

	Installation date
	GDD, AGDD
	SDD, ASDD
	ASCII
	6 octets

	Installed mechanical tilt (degrees * 10), format as in Note 3.
	GDD, AGDD
	SDD, ASDD
	16-bit signed
	2 octets

	Installer's ID
	GDD, AGDD
	SDD, ASDD
	ASCII
	5 octets

	Maximum supported tilt (degrees * 10), format as in Note 3)
	GDD, AGDD
	SDD, ASDD
	16-bit signed
	2 octets

	Memory offset
	RUD
	WUD
	Unsigned integer
	2 octets

	Minimum supported tilt (degrees * 10), format as in Note 3
	GDD, AGDD
	SDD, ASDD
	16-bit signed
	2 octets

	Number of antennas
	AGNA
	
	Unsigned integer
	1 octet

	Number of octets to read
	RUD
	
	Unsigned integer
	1 octet

	Number of octets to write
	
	WUD
	Unsigned integer
	1 octet

	Product number
	GI
	
	Text string
	Max 255 octets Note1

	Sector ID
	GDD, AGDD
	SDD, ASDD
	ASCII
	32 octets

	Serial number
	GI
	
	Text string
	Max 255 octets Note1

	Software Version
	GI
	
	Text string
	Max 255 octets Note1

	Tilt value See Note 2.
	GT, AGT
	ST, AST
	Signed integer
	2 octets

	User data (no further explanation found)
	RUD
	
	User specific
	Max 255 octets Note1

	Vendor code
	VSP
	VSP
	ASCII
	2 octets

	Vendor specific data that are not named
	VSP
	VSP
	Vendor specific
	Vendor specific


Note 1: The value range is specified in parameter that is 1 octet.
Note 2: 

The electrical tilt shall be set in increments of 0.1°. The format of the value of parameter 1 is given in subclause 3.1

Extract from 3.1:

"Tilt (also downtilt, tilt angle, beamtilt): The elevation angle between the direction orthogonal to the antenna element axis and the maximum of its main beam in the elevation plane. A positive electrical tilt angle means that the antenna beam is directed below the direction orthogonal to the antenna axis. An antenna has separate values for electrical and mechanical tilt. The mechanical tilt is fixed by the geometry of the installation. In this TS the tilt referred to is always the electrical tilt unless otherwise stated

Tilt value: A signed integer used in elementary procedures to define the electrical tilt setting of the antenna. The tilt value is 10 times the antenna electrical tilt angle in degrees."
Note 3: 

Coding for operating bands

	Bit no
	15…9
	8
	7
	6
	5
	4
	3
	2
	1
	0

	Operating band
	Spare
	IX
	VIII
	VII
	I
	II
	III
	IV
	V
	VI


The operating bands are defined in subclause 4.3.7 in [4].

Bits are numbered from 0 to 15, bit no 0 set=1 represents the value 0x0001.

Bit set=1 represents operating band is supported.

Bit set=0 represents operating band is not supported.

Spare bits shall be set=0.

Unused Beamwidth and Gain octets shall be set to 0x0000.

Examples of operating bands: 
0000 0000 0001 0000 = Operating band II










0000 0000 0011 1000 = Operating band I, II and III

32.642 UTRAN network resources Integration Reference Point (IRP): Network Resource Model (NRM)
All attributes are Optional except for antennaFunctionId, localCellId and nodeBFunctionId which are Mandatory.
	Attribute name
	R
	W
	Definition
	Value range

	antennaFunctionId
	M
	-
	An attribute whose "name+value" can be used as an RDN (according to the rules in TS 32.300 [13]) when naming an instance of the object class. This RDN uniquely identifies the object instance within the scope of its containing (parent) object instance.
	

	baseElevation
	M
	O
	The elevation in meters above sea level at the base of the antenna structure. This value, when subtracted from height, provides the height of the antenna above the ground.
	An integral value representing a number of meters in 0.1 meter increments.

	bearing
	M
	M
	The bearing in degrees that the antenna is pointing in. Note that bearing is the “true” heading (the compass heading offset by a true north variation).
	A single integral value corresponding to an angle in degrees between 0 and 360.

	height
	M
	M
	The height of an antenna above sea level. Planning permission (for a cell site) is normally granted on the antenna height. This parameter also determines the site coverage and feeds into the planning tool.
	An integral value representing a number of metres in 0.1 meter increments.

	horizBeamwidth
	M
	M
	The 3 dB power beamwidth of the antenna pattern in the horizontal plane. A value of 360 indicates an omni-directional antenna.
	A single integral value corresponding to an angle in degrees between 0 and 360.

	latitude
	M
	O
	The latitude of the antenna location based on World Geodetic System (1984 version) global reference frame (WGS 84). Positive values correspond to the northern hemisphere.
	A single integral value in the range of  -90.0000 to +90.0000.

	localCellId
	M
	M
	Local Cell id is used to uniquely identify the set of resources defined in a Node B to support a cell (as defined by a Cid Ref. 3GPP TS 25.401 [4], 3GPP TS 25.433 [5]). It must be unique in Node B at a minimum, but may be unique in UTRAN. It can be used to tie the cell in the RNC to a specific set of resources in the Node B.
	Type: Integral numeric value

Range: (0..268435455)

	longitude
	M
	O
	The longitude of the antenna location based on World Geodetic System (1984 version) global reference frame (WGS 84). Positive values correspond to degrees east of 0 degrees longitude.
	A single integral value in the range of  -180.0000 to +180.0000.

	maxAzimuthValue
	M
	M
	The maximum amount of change of azimuth the RET system can support. This is the change in degrees clockwise from bearing.
	A single integral value corresponding to an angle in degrees between 0 and 360 with a resolution of 0.1 degrees, see Note 1.

	maxTiltValue
	M
	M
	The maximum amount of tilt the RET system can support. This helps in preventing the user from entering any unrealistic value for retTiltValue and hence prevents the motors on the RET unit from getting jammed / burnt out.
	A single integral value corresponding to an angle in degrees between 0 and 360.

In 0.1 degree increments (see TR.25.802 [19] clause 7.7.5.11 RET.

	mechanicalOffset
	M
	M
	This is a value representing a non-adjustable tilt value, which is imparted to the antenna due to the physical installation.
The actual tilt at any point in time is the summation of mechanicalOffset  and  retTiltValue .
	A single integral value corresponding to an angle in degrees between 0 and 360

with a resolution of  0.1 degrees, see Note 1.

	minAzimuthValue
	M
	M
	The minimum amount of change of azimuth the RET system can support. This is the change in degrees counter-clockwise from bearing.
	A single integral value corresponding to an angle in degrees between 0 and 360 with a resolution of 0.1 degrees, see Note 1.

	minTiltValue
	M
	M
	The minimum amount of tilt the RET system can support. This helps in preventing the user from entering any unrealistic value for retTiltValue and hence prevents the motors on the RET unit from getting jammed / burnt out.
	A single integral value corresponding to an angle in degrees between 0  and 360

with a resolution of  0.1 degrees, see Note 1
(see also 3GPP TR.25.802 [19] clause 7.7.5.11 RET Note 1).

	nodeBFunctionId
	M
	-
	
	

	patternLabel
	M
	O
	The pattern name is a textual, alpha-numeric string to allow identification of the antenna pattern along with the antenna vendor information such as model number, etc.
	

	retGroupName
	M
	M
	The group name is a textual, alpha-numeric string to define a logical grouping of antennas which may be in different cells.

This attribute permits the definition of a logical grouping of the antennas.  This may be defined either at installation time, or by management activity to provisioning the group name via the Itf-N.
	Type: string bounded to 80 characters.

	retTiltValue
	M
	M
	Gives you the tilt value of the antenna that has been made using electrical means (i.e. using RET). This attribute gives the operator an indication of the current setting of the antenna and is at the centre of the RET feature.
	A single integral value corresponding to an angle in degrees between 0 and 360in 0.1 degree increments (see Note 1).

	retUtranCellList
	M
	M
	This is a list of UtranCell DNs to record the relationship between the AntennaFunction instance and the UtranCell(s) which are supported by the antenna.
	A list of DNs as defined in TS 32.300 [13].

	userLabel
	M
	M
	A user-friendly (and user assigned) name of the associated object. Inherited from ManagedFunction.
	

	vertBeamwidth
	M
	M
	The 3 dB power beamwidth of the antenna pattern in the vertical plane.
	A single integral value corresponding to an angle in degrees between 0 and 180.

	vsData See Note 2
	M
	O
	Vendor specific attributes of the type vsDataType. The attribute definitions including constraints (value ranges, data types, etc.) are specified in a vendor specific data format file.
	


Note 1:
If an antenna vendor can only support a granularity of tilt value in 5 degree increments, it means that the value of tilt over the Itf-N would be 0, 50, 100, 150 etc, corresponding to an integral number of 0.1 degree values.
Note 2: This attribute is specified in 32.622 in the object VsDataContainer, which is used ini 32.642.

32.692 Inventory Management (IM) network resources Integration Reference Point (IRP):Network Resource Model (NRM)
The attributes inventoryUnitId, inventoryUnitType and vendorName are Mandatory. The rest are Optional.

	Attribute name
	R
	W
	Definition
	Value range

	dateOfLastService
	M
	-
	Date of last service or repair of inventory unit.
	

	dateOfManufacture
	M
	-
	Date of Manufacture of inventory unit.
	

	inventoryUnitId
	M
	-
	An attribute whose ‘name+value’ can be used as an RDN when naming an instance of this object class. This RDN uniquely identifies the object instance within the scope of its containing (parent) object instance.
	

	inventoryUnitType
	M
	-
	Type of inventory unit (see TS 32.690 [11])
	

	manufacturerData
	M
	-
	Manufacturer specific data of inventory unit
	

	serialNumber
	M
	-
	Serial number of inventory unit.
	

	unitPosition
	M
	-
	Position of inventory unit (e.g. Rack, shelf, slot, etc.).

Depending on the implementation of the inventory unit in the managed system, the value and meaning of this attribute may vary. 
For example, if a system has three levels and types of inventory units representing Rack, Shelf and Slot respectively (i.e. the Managed Element contains multiple Rack inventory units, each Rack inventory unit contains multiple Shelf inventory units and each Shelf inventory unit contains multiple Slot inventory units), then for this example:
· for the Inventory Unit representing a Rack, the Frame Identification code may be used as the value of this attribute;

· for the Inventory Unit representing a Shelf, the Rack Shelf code may be used as the value of this attribute;

for the Inventory Unit representing a Slot, the position code may be used as the value of this attribute.
	

	vendorName
	M
	-
	Name of inventory unit vendor.
	

	vendorUnitFamilyType
	M
	-
	Mnemonic of inventory unit family type (e.g. Fan, PSU) assigned by vendor.
	

	vendorUnitTypeNumber
	M
	-
	A vendor/manufacturer defined and assigned number which uniquely identifies the unit type and optionally for backward compatibility reasons only, also version (used for replacing HW units, spares).
	

	versionNumber
	M
	-
	The version information related to vendorUnitTypeNumber.
	


Mapping between RAN3 parameters and SA5 attributes

Mapping from RAN3 parameters to SA5 attributes

	RAN3 parameter
	SA5 attribute
	Comment

	Antenna bearing
	bearing
	

	Antenna model number
	-
	No correct mapping exist. Is a mapping to/from antennaFunctionId possible?

	Antenna number
	-
	No correct mapping exist. Is a mapping to/from vendorUnitTypeNumber possible?

	Antenna operating band(s)
	-
	

	Antenna serial number
	serialNumber
	

	Base station ID
	-
	No correct mapping exist. But a mapping to/from nodeBFunctionId should be possible.

	Beamwidth for each operating band in band order 
	
	No correct mapping exist. But a mapping to/from horizBeamwidth or vertBeamwidth should be possible.

	Configuration data 
	-
	I do not understand what information Configuration data is.

	Data to write 
	-
	I do not understand what information Data to write is.

	Gain for each operating band in band order 
	-
	

	Hardware Version
	-
	No correct mapping exist. Is a mapping to/from vendorUnitTypeNumber and versionNumber possible? Can those attributes be used both for HW and SW?

	Installation date
	-
	

	Installed mechanical tilt
	-
	No correct mapping exist. Is a mapping to/from mechanicalOffset possible?

	Installer's ID
	-
	

	Maximum supported tilt
	maxTiltValue
	

	Memory offset
	-
	Not needed in SA5 specs.

	Minimum supported tilt
	minTiltValue
	

	Number of antennas
	-
	No correct mapping exist. Is a mapping to/from Number of DNs in retGroupName possible?

	Number of octets to read
	-
	Not needed in SA5 specs.

	Number of octets to write
	-
	Not needed in SA5 specs.

	Product number
	
	vendorUnitTypeNumber?

	Sector ID
	-
	No correct mapping exist. But a mapping to/from localCellId should be possible.

	Serial number
	serialNumber
	

	Software Version
	-
	No correct mapping exist. Is a mapping to/from vendorUnitTypeNumber and versionNumber possible? Can those attributes be used both for HW and SW?

	Tilt value
	retTiltValue
	

	User data 
	-
	I do not understand what information User data is.

	Vendor code
	-
	No correct mapping exist. But a mapping to/from vendorName should be possible.

	Vendor specific data that are not named
	vsData
	


Mapping from SA5 attributes to RAN3 parameters

	SA5 attribute 
	RAN3 parameter
	Comment

	antennaFunctionId
	-
	No correct mapping exist. Is a mapping to/from Antenna model number possible?

	baseElevation
	-
	

	bearing
	Antenna bearing
	

	dateOfLastService
	-
	Can RET equipment provide this info?

	dateOfManufacture
	-
	Can RET equipment provide this info?

	height
	-
	

	horizBeamwidth
	-
	No correct mapping exist. Is a mapping to/from Beamwidth for each operating band in band order possible?

	inventoryUnitId
	-
	No correct mapping exist. Is a mapping to/from Antenna number for each operating band in band order possible?

	inventoryUnitType
	-
	

	latitude
	-
	

	localCellId
	-
	No correct mapping exist. But a mapping to/from Sector ID should be possible.

	longitude
	-
	

	manufacturerData
	-
	

	maxAzimuthValue
	-
	

	maxTiltValue
	Maximum supported tilt
	

	mechanicalOffset
	-
	No correct mapping exist. Is a mapping to/from Installed mechanical tilt possible?

	minAzimuthValue
	-
	

	minTiltValue
	Minimum supported tilt
	

	nodeBFunctionId
	-
	

	patternLabel
	-
	

	retGroupName
	-
	

	retTiltValue
	Tilt value
	

	retUtranCellList
	-
	

	serialNumber
	Antenna serial number and Serial number
	

	unitPosition
	-
	

	userLabel
	-
	

	vendorName
	-
	

	vendorUnitFamilyType
	-
	

	vendorUnitTypeNumber
	-
	

	versionNumber
	-
	

	vertBeamwidth
	-
	No correct mapping exist. Is a mapping to/from Beamwidth for each operating band in band order possible?

	vsData
	A "parameter" that is not named
	


Conclusion of the comparision

The following attributes in 32.642 are not used in 25.463
· baseElevation
· height
· latitude
· longitude
· maxAzimuthValue
· minAzimuthValue
· nodeBFunctionId
· patternLabel
· retGroupName
· retUtranCellList
· userLabel
Of these attributes, nodeBFunctionId, retGroupName, retUtranCellList and userLabel are for pure management purposes.
The following attributes in 32.642 do not have a clear mapping to parameters in 25.463:
· horizBeamwidth
· vertBeamwidth
· localCellId
· mechanicalOffset
The following attributes in 32.692 are not used in 25.463
· dateOfLastService
· dateOfManufacture
· inventoryUnitType
· manufacturerData
· unitPosition
· vendorName
· vendorUnitFamilyType
· vendorUnitTypeNumber
· versionNumber
The following attributes in 32.692 do not have a clear mapping to parameters in 25.463:
· inventoryUnitId
Proposal:
The following attributes, that were part of the AIs, are not supported by 25.463:
· longitude,

· latitude,

· maxAzimuthValue,

· minAzimuthValue and

· baseElevation.

As these data are not used by the RET equipment, they are proposed to be removed from the UTRAN NRM. They can be stored in the NMS system.

As maxAzimuthValue and minAzimuthValue (part of the AIs) are not supported in 25.463, they are proposed to be removed from the UTRAN NRM They can be stored in the NMS system. Therefore there is no point in investigating the relation between these two attributes and the bearing attribute. 
As also height and patternLabel are not used by 25.463, it is proposed that they are removed from the UTRAN NRM..
The tilt (being part of the AIs) in 25.463 can tilt both up and down compared with the horizon. Proposal to use the same value range as 25.463.
Regarding horizBeamwidth, vertBeamwidth, localCellId and mechanicalOffset, it is proposed to study if a mapping is possible.
What needs to be done for the inventory data needs to be discussed.

